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1. INTRODUCTION 

 

1.1 My full name is Paul Bennett Dickson.  I hold the position of Drainage 

Engineer at the Christchurch City Council (Council).  I have been in this 

position, or a related position, with the Council since May 1995. 

 

1.2 I have a Batchelor of Agricultural Engineering from Canterbury University. 

 

1.3 I currently plan for improvements to the Council's stormwater network and to 

assess the effects of changes on the network and network performance.  For 

this reason I have extensive knowledge of the configuration, condition and 

performance of the Christchurch stormwater network.   

 

1.4 My duties as a stormwater planner have included evaluating the capacity of 

stormwater networks city-wide, over many years, and specifically I have 

reported on the effects of intensification on the wider central area (within a 2 

km radius of the Cathedral Square), and have advised consultants modelling 

network capacity changes for SCIRT post-earthquake. 

 

1.5 I confirm that I have read the Code of Conduct for Expert Witnesses contained 

in the Environment Court Practice Note 2014 and that I agree to comply with it. 

I confirm that I have considered all the material facts that I am aware of 

including those that might alter or detract from the opinions that I express, and 

that this evidence is within my area of expertise, except where I state that I am 

relying on the evidence of another person. The Council, as my employer, has 

agreed to me giving expert evidence on its behalf in accordance with my 

duties under the Code of Conduct. 

 

1.6 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

 

(a) South West hydraulic modelling report – Central City South of Avon, 

Opus, July 2013; 

(b) Central City Stormwater Catchment, Results of Hydraulic Modelling - 

SCIRT Area 11028 (north of the Avon River and west of Colombo St), 

Opus; 
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(c) Initial St Albans Flooding Issues (a report on modelling of flooding in 

SCIRT Project Area 11053 - St Albans and Central City north of the 

Avon River and east of Colombo St), Jacobs SKM; and 

(d) Central City Infrastructure Review - Stormwater 2008, CCC. 

 

2. SCOPE 

 
2.1 My evidence firstly addresses the capacity of Central City stormwater networks 

to accommodate the proposed housing density of 50 households/ha within the 

Central City, as directed by Policy 6.3.7.4 of the Canterbury Regional Policy 

Statement (CRPS).    

 

2.2 I then address individual submissions that seek rezoning of individual Central 

City sites.  I consider the effects of stormwater discharges on the environment 

(both water quantity and quality) that would result from new development or re-

development enabled by an individual site rezoning.  In addition, I address 

whether these effects will need to be mitigated in accordance with the 

Council's relevant design standards and any operative Network Discharge 

Consent or Stormwater Management Plan.  

 

3. EXECUTIVE SUMMARY 

 

3.1 Increased runoff can adversely affect the Council’s ability to maintain its level 

of service for the stormwater network.  The Council manages this by 

maintaining system capacity knowledge through observation and modelling, 

installing system upgrades from time to time, and planning measures.  This 

can include the requirement for a developer to mitigate stormwater quantity or 

quality effects via on-site controls. 

 

3.2 Central City stormwater networks are believed to be adequate, based on a 

recent evaluation, although there remains some uncertainty about the capacity 

of some lateral drains due to earthquake effects.  The effect of the proposed 

rezoning is minor in most cases.  In one case it is likely that on-site mitigation 

will be required to meet an existing condition of the Council's discharge 

consent and this will mitigate any quantity effects.   
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4. CENTRAL CITY STORMWATER CAPACITY 

 

4.1 Increased runoff can adversely affect the Council’s ability to maintain its level 

of service for the stormwater network.  The Council controls stormwater so as 

to avoid causing a nuisance that is more frequent than a 5 year average 

recurrence interval. "Nuisance" describes the hazard to traffic, and pedestrians 

from flooding. More intensive urban activities leads to increased stormwater 

contamination, which results in increased urban runoff.  

 

4.2 An estimate of stormwater network capacity in the Central City was made in 

2008 (CCC) and 2013 (SCIRT).  These estimates do not directly address the 

question "what would be the effect of increased runoff arising from a change of 

zoning?", but they nonetheless provide useful information which has assisted 

me in forming my view. 

 

4.3 A review of infrastructure capacity in the Central City (2008)
1
 commented that: 

 

The (previous) full assessment of stormwater capacity within the four 

avenues was in the early 1980’s by the former Christchurch Drainage 

Board. There were a number of flooding issues and as a result a number 

of large relief schemes were proposed. These were funded by loans and 

implemented in the late 1980’s. This work was in response to intensifying 

development and the consequent increased runoff.  From the information 

available most of the sizing of pipes was based on a runoff coefficient of 

0.8 and a five year design storm, which is still applicable today.  Generally 

the nature of stormwater runoff and impervious areas within the four 

avenues has not changed significantly since then. 

 

4.4 The Council uses a combination of methods for analysing the needs of the 

stormwater network and for managing surface flooding. These include 

computer models, observational evidence and customer calls. Based on these 

sources there is a good degree of confidence that stormwater trunk mains are 

adequately sized.  However it is likely that some peripheral networks (i.e. 

smaller pipes and side channels) are sized close to the stormwater capacity 

limit for that network.   

 

                                                   
1
  Central City Infrastructure Review - Stormwater 2008, CCC. 
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4.5 The earthquake sequence has altered network capacity in many parts of the 

city to some extent.  The post-earthquake rebuild organisation, SCIRT, 

commissioned computer models of Central City stormwater networks.  Model 

results for the Central City indicated that:
2
 

 

(a) network capacity has declined by a small amount in some places due 

to land settlement; and 

(b) drainage level of service (i.e. frequency of surface flooding) has 

declined in a few places because of the earthquakes, otherwise the 

drainage level of service has been maintained. 

 

4.6 In the evidence of Brian Norton to the Stage 1 Residential (part) hearing, dated 

11 March 2015, at paragraph 4.12 he comments on the imperviousness of 

various urban zones, stating that: 

  

… the City Council designs new stormwater networks (and upgrades to 

existing networks) with the following impervious surface coverage 

assumptions, which have been empirically determined through analysis of 

existing neighbourhoods (referring to operative City Plan zones): 

  

(a) Living 1 Zone: 50% impervious, 50% pervious;  

(b) Living 2 Zone: 65% impervious, 35% pervious;  

(c) Living 3, 4 and 5 Zones: 70% impervious, 30% pervious;  

(d) Business Zones: 90% impervious, 10% pervious; and  

(e) Living Hills Zones: 45% impervious, 55% pervious. 

 

4.7 Currently, under the Operate City Plan, Central City Residential areas are 

predominantly zoned Living 4.  I rely on Mr Norton's evidence that they are 

considered for design purposes to be 70% impervious. 

 

4.8 The minimum landscape area requirement (minimum 20% of site area) for the 

Central City Residential Zone
3
 (CCR) will, over time, render the zone 

approximately 80% impervious.  Therefore it is nominally more impervious 

than the zones it replaces. 

 

                                                   
2
  References (b) and (c) in 1.6 above. 

3
  Which was in notified Rule 13.6.1.2.3.6, and is now incorporated at 14.16.3.6 of the 12 November 2015 version of the 

Revised Proposal. 
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4.9 Intensification through zoning changes and development is likely to lead to 

increased stormwater runoff through two mechanisms: 

 

(a) an increased proportion of roof and paved area; and 

(b) more efficient drainage as older private stormwater systems are 

replaced during development. 

 

4.10 Evidence from modelling by SCIRT of a 5 year average recurrence interval 

(ARI) storm and a larger (50 year ARI) storm indicates that stormwater mains 

will cope with the anticipated increase in runoff.  However, some stormwater 

laterals will have insufficient capacity.  This is not a major risk to the Council as 

additional capacity can be provided in a number of ways including: 

 

(a) forward planning of network upgrade projects which will be funded by 

development contributions; and 

(b) on-site storage of a proportion of rainfall (in under or above ground 

storage including "rain tanks" and specially configured gardens). 

 

4.11 It is my understanding that the requirement for on-site storage on private 

property can be implemented under a condition of the Council's stormwater 

discharge consent.  

 

 Stormwater Contaminant Control 

 

4.12 For completeness, I note that the Council's Interim Global Stormwater Consent 

CRC090292 authorises the Council to discharge stormwater from its 

stormwater network into the environment, subject to conditions which include 

controls on stormwater runoff from new paved areas.  Stormwater from 

commercial and industrial sites exceeding thresholds for total area and 

numbers of car parks will need to be treated to remove contaminants.  

However these controls do not affect the suitability of the sites for rezoning. 

 

5. ON-SITE MANAGEMENT OF CAPACITY  

 

5.1 Individual rezoning requests have been received by submitters seeking a 

change from CCR to Central City Business (CCB) or Central City Mixed Use 

(CCMU) zoning, or CCMU to CCB.  Zoning changes from CCR to CCB or 

CCMU results in land uses that typically generate more stormwater (as 
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described above).  It also results in more stormwater contaminants from 

increased vehicle numbers, increased vehicle movements and a wider range 

and quantity of products in use and in transit.  New development on sites 

above a size threshold are required, by a condition in the Council's Interim 

Global Stormwater Consent, to install contaminant mitigation. Mitigation 

methods include filtration devices and vegetated filtration areas ("rain 

gardens").                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

 

5.2 Alteration to the proposed CCR zoning will lead to an even greater 

imperviousness of that site (albeit on a small scale) than the proposed zoning 

change from Living 4 to CCR. Again, I consider individual on-site measures 

may be needed to reduce the rate of stormwater discharge if network capacity 

is limited.  Space limitations in a densely occupied zone would make on-site 

storage difficult but not unachievable.  Current indications are that capacity is 

not limited in the areas where individual zone changes are requested.   

 

5.3 However, I note for completeness that more detailed stormwater modelling is 

currently under way, and due for completion in mid-2016.  This will provide 

greater certainty about any capacity limitations. 

 

6. INDIVIDUAL REZONING SUBMISSIONS 

 

6.1 I have considered the stormwater issues arising from the eleven site-specific 

submissions that seek a rezoning in relation to the Central City Chapter. I have 

formed a view on each of the submissions as to whether there are grounds to 

oppose the relief sought on the basis of stormwater conflicts, or alternatively 

not to oppose.  In some cases, the proposed zoning has an insignificant effect 

on the scale or nature of discharge from the site. 

 

6.2 In my view, a change of zoning is not expected to increase the rate or amount 

of stormwater runoff from six of the eleven sites.  These are already mostly, or 

fully, covered by roof or impervious paving.  Roof or paved areas are assumed 

to shed all rainfall whereas grass or landscaped areas detain and store a 

proportion of rainfall.  These sites are: 

 

(a) 4 - 6 Dublin Street (Commercial Freeholders Ltd #3023); 

(b) 61 Peterborough, 357 - 361 Dublin St (Christchurch Casinos Ltd 

#3291); 
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(c) 367 - 373 Durham, 56 - 72 Salisbury St (Christchurch Casinos Ltd 

#3291); 

(d) 47 - 49 Salisbury Street (Trophy Victoria Limited #3644 and Kilmore 

Investments regarding 47 Salisbury Street only); 

(e) Part of the Convention Centre site (CERA #3721); and 

(f) 401 Madras Street (Pegasus Health Limited #3250); and 

(g) 95 Tuam Street (Church Property Trustees, Catholic Bishop of 

Christchurch and Alpine Presbytery #3670). 

 

6.3 I do not oppose the rezonings listed above in paragraph 6.2 from a stormwater 

perspective. 

 

6.4 Five submissions are made in respect of sites that have small (10 to 20% 

estimated) grass or landscaped areas which may become paved or roofed 

under a changed zoning.  These properties are: 

 

(a) 390 Montreal Street (Tom Robinson Ltd #3621); 

(b) 162 Kilmore Street (Cancer Society of New Zealand #3051); 

(c) 25 Peterborough St (Ceres New Zealand Ltd #3334); 

(d) 303 & 307 Madras, 205 & 207 Kilmore, 202 Peterborough (NZ 

Institute of Management #3678); and 

(e) 332 Oxford Terrace (Carter Group Limited #3602).   

 

6.5 In my opinion it is unlikely that controls on the rate of stormwater runoff will be 

needed in respect of new development on these five sites in order to mitigate 

the increase in impervious surface.  However improved network knowledge 

resulting from current modelling may indicate that some controls are required.  

"Controls"  would be some degree of rain storage on the site in a tank or 

surface basin.  

 

6.6 I do not oppose the rezonings listed above in paragraph 6.4 from a storm 

water perspective. 

 

6.7 The submission by Christ's College (#3212) also seeks rezoning of 6-22 

Armagh Street, 9-19 Gloucester St and 64 Rolleston Avenue from CCR to CC 

Schools and relates to the halls of residence to the east of Rolleston Avenue.  

The site has significant (40% estimated) grass and landscaped areas which 

may become paved or roofed under a changed zoning.   
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6.8 In my opinion it is likely that the percentage of impervious area will rise from 

development under the proposed Central City Specific Purpose (School) Zone.  

However, the Council's stormwater discharge controls discharges from new 

development and it is probable that on-site mitigation would be required for 

both the increased rate of flow and contaminant discharges from impervious 

and paved areas.  This would mitigate the effects of rezoning. 

 

6.9 I conclude that there are no grounds to oppose the Christ's College's 

requested zoning changes on the basis of stormwater drainage or flooding 

issues if appropriate mitigation is implemented. 

 

 

Paul Dickson 

16 December 2015 


